Effects of LY83583, nordihydroguaiaretic acid, and quinacrine on cyclic GMP elevation and inhibition of tension by muscarinic agonists in rabbit aorta and left atrium.
Elevation of cyclic GMP by muscarinic agonists has been suggested to be responsible for the negative inotropic effects of these agents in cardiac muscle, and for the endothelium-dependent relaxation caused by these agents in vascular smooth muscle. These relationships were studied by monitoring the effects of muscarinic agonists on tension and cyclic GMP levels in rabbit left atrial strips and aortic rings, in the presence and absence of the cyclic GMP lowering agent, LY83583. LY83583 completely blocked both the cyclic GMP increase and the relaxation caused by acetylcholine in rabbit aortic rings with intact endothelial cells. Acetylcholine-induced cyclic GMP elevation and relaxation in these preparations were also blocked by quinacrine and nordihydroguaiaretic acid (NDGA), but neither response was blocked by the 5-lipoxygenase inhibitor U-60257. In the experiments with rabbit left atrium, LY83583 blocked the acetylcholine-induced cyclic GMP elevation but did not block the negative inotropic effects of the drug. Quinacrine, NDGA, and a guanylate cyclase inhibitor, methylene blue, failed to block either the cyclic GMP increase or the decrease in contractile force caused by carbachol in atrial strips. These results support the suggestion that an increase in cyclic GMP may be responsible for the endothelium-dependent relaxation of rabbit aorta by muscarinic agonists, but not for the direct negative inotropic effects of these drugs in rabbit atrium. Muscarinic agents appear to increase cyclic GMP levels in rabbit atrium and aorta by different mechanisms. Although both are blocked by LY83583, they differ not only in their requirements for endothelial cells, but also in their susceptibility to other blocking agents.